Introduction
============

Managing ST-elevation myocardial infarction (STEMI) in patient with acute bleeding can be very challenging. These two problems have contradiction therapy; acute coronary syndrome (ACS) is caused by thromboembolic event that needs anticoagulant and antiplatelet that can exacerbate bleeding,[@b1-imcrj-12-033] whereas acute bleeding needs procoagulant treatment that can exacerbate thromboembolic event. Careful drug selection and correct administration time can be very helpful in managing this case.

Tranexamic acid (TXA) is one of the antifibrinolytic agents, which works by blocking lysine-binding site at plasminogen, thus inhibiting fibrin degradation. TXA is widely used to minimize postoperative bleeding in high-risk surgeries and for chronic bleeding disorders. Despite proven effective and well tolerated, several case studies showed an association between TXA and acute myocardial infarction (AMI).[@b2-imcrj-12-033]

This case outlines specific management therapy focused on antiplatelet and anticoagulant in the setting of STEMI with anterior epistaxis and possible involvement of TXA in precipitating myocardial infarction (MI).

Case presentation
=================

A 46-year-old male patient presented to the emergency department with acute, dull chest pain in the middle of the chest radiated to the back, accompanied by cold sweating, lasting for \>12 hours. He also presented with acute profuse nasal bleeding from the right nasal cavity on admission. Previously, patient had three episodes of recurrent nasal bleeding a few hours before the onset of chest pain and was prescribed 1 g of TXA twice daily. Patient had several risk factors for coronary artery disease (CAD) including longstanding uncontrolled hypertension since 10 years ago treated with amlodipine 10 mg, and smoking cigarettes one pack/day, though this had been stopped for 5 years until now. Physical examinations were normal, except for hypotension (blood pressure 90/60 mmHg) and active bleeding at right anterior nasal septum. ECG showed ST-segment elevation at leads II, III, aVF, V5, V6, and V7--V9 ([Figure 1](#f1-imcrj-12-033){ref-type="fig"}) followed by sufficient increase in cardiac markers (CK-MB =30.93 ng/mL; high-sensitivity troponin I =2,113.1 ng/mL). Hemoglobin was slightly decreased to the level of 12.7 g/dL (hematocrit 39.2%), with normal platelet count (296×10^3^/µL) and hypokalemia (2.9 mmol/L). Prothrombin time and activated partial thromboplastin time (aPTT) were 10.4 and 23 seconds, respectively. Complete blood count (CBC) examination is shown in [Table 1](#t1-imcrj-12-033){ref-type="table"}.

A loading dose of normal saline solution 500 cc, intravenous morphine injection 2.5 mg, isoborbide dinitrate 5 mg, and simvastatin 20 mg were given as part of STEMI management. For anterior epistaxis, an anterior nasal tampon with gentamycin was placed to stop nasal bleeding along with prophylaxis oral amoxicillin 500 thrice/day. Invasive reperfusion could not be performed, as patients refused to do percutaneous coronary intervention (PCI) due to financial issues. Considering comorbid acute bleeding disorder, late-onset STEMI (\>12 hours), and hypotension, thrombolytic therapy was not given. Anticoagulant and antiplatelet were postponed until active bleeding subsided. For the treatment of hypokalemia, 25 mEq potassium chloride in 500 mL normal saline solution was delivered in 24 hours as intravenous infusion along with oral potassium phosphate thrice/day. After 24 hours of potassium treatment, potassium measurement showed normal value of 3.8 mmol/L, so that intravenous potassium administration was stopped, though blood potassium levels continued to be monitored every 24 hours. Multiple potassium measurements during hospital stay showed potassium levels still within normal limit.

On the following day, the patient's blood pressure increased to 160/100 mmHg, but no profuse active bleeding was observed. Instead, chest pain was subsided. Amlodipine 5 mg, bisoprolol 2.5 mg, ramipril 5 mg once daily, laxative lubricant, and a loading dose of unfractionated heparin (UFH) 60 IU/kilograms of body weight (kgBW) continued with maintenance dose 12 IU/kgBW/hour were then added to the regimens. Target aPTT was set at 54--90 seconds (1.5--2.5 times of upper normal value). Reevaluation of aPTT at 3, 6, 12, and 24 hours showed aPTT values 68.2, 64.6, 58.2, and 48.3, respectively, so that UFH dose was adjusted by increasing 100 IU/hour. After dose adjustment, aPTT continued to be monitored every 6 hours, which was 71.4, 65.3, 55.7, and 51, respectively, and then UFH was stopped after 48 hours of administration. There was no increase in nasal bleeding during the period of UFH administration. Clopidogrel 75 mg once daily was started on the second day of UFH administration and added by aspirin 80 mg once daily on the next day. Reevaluation of peripheral CBC test was performed after UFH has been stopped to ascertain possible heparin-induced thrombocytopenia (HIT) complication and found platelet level of 304×10^3^/µL. However, hemoglobin level decreased to 9.9 g/dL ([Table 2](#t2-imcrj-12-033){ref-type="table"}). Additionally, some bleeding points were still observed on the right nasal cavity examination. Hence, a new nasal tampon was inserted and removed just prior to discharge.

During hospitalization, patient was stable with complete symptoms and ST-segment elevation resolutions as noted on ECG ([Figure 2](#f2-imcrj-12-033){ref-type="fig"}). Patient was discharged at day 7 and arranged for further follow-up at outpatient setting management.

Discussion
==========

ACS is a spectrum of clinical presentations caused by reduced blood flow in the coronary artery that includes STEMI, non-STEMI, and unstable angina. It is associated with rupture of an atherosclerotic plaque that can lead to partial or complete thrombosis of the infarct-related artery. Thrombosis process was initialized by the dissolution of the fibrous cap of atherosclerotic plaque, then followed by platelet activation and aggregation, activation of the coagulation pathway, and exaggerated by vasoconstriction. In which these events may lead to coronary thrombosis with various degrees of vascular occlusion and may cause distal emboli.[@b3-imcrj-12-033]

According to ACS pathogenesis, antiplatelet and anticoagulant are essential in managing STEMI. Their use in ACS therapy is proven effective to improve outcome and minimize adverse events. However, their resultant bleeding risks sometimes outweigh the benefits. Major bleedings were found in 1%--9% ACS patients treated with early antithrombotic medications, and a clear relationship between those two were observed.[@b1-imcrj-12-033] Patients with major organ bleeding following ACS had 60% higher risk for in-hospital death and almost five-fold increase in 30-day mortality rates than those without bleeding.[@b4-imcrj-12-033],[@b5-imcrj-12-033] Conditions such as older patient aged \>75 years, female, low body weight, anemia, hypertension, diabetes mellitus, kidney disease, and sepsis are accompanying factors favorable for adverse bleeding events.[@b1-imcrj-12-033],[@b6-imcrj-12-033]

To date, no guideline or consensus precisely guides about antiplatelet and anticoagulant uses for STEMI patient in the setting of acute nonmajor organ bleeding. ESC guideline strongly recommends patients who come with the clinical presentation of STEMI within 12 hours of initial symptom presentation and with persistent ST-segment elevation or new or presumed new left bundle branch block to undergo early invasive (PCI) or pharmacological reperfusion (fibrinolysis). In patients with clinical presentation beyond 12 hours, PCI should be considered if there is any clinical or electrocardiographic evidence of ongoing ischemia, as the exact onset of symptoms based on patients' information is often unclear or when the pain and ECG changes have been stuttering.[@b7-imcrj-12-033]

PCI is highly recommended as a reperfusion strategy for STEMI patients with significant bleeding risk. Dual antiplatelet therapy (DAPT) using aspirin and ADP receptor blocker should be administered as early as possible before angiography and a parenteral anticoagulant. A lower loading dose for DAPT should be considered in the setting of acute bleeding or high bleeding risk patients.[@b6-imcrj-12-033],[@b7-imcrj-12-033] Selection of vascular route and type of stent being used should also consider the patient's preexisting bleeding risk. In this case, no PCI was performed due to patient's financial issue. Given the fact that the efficacy of fibrinolysis and time of symptoms onset to fibrinolysis have a negative linear association, it was also not done in the current case. Although acute anterior epistaxis is not explicitly stated as a contraindication for fibrinolysis, we considered it comparable with the criteria of known bleeding disorder (excluding menses) criteria in lists absolute contraindication to fibrinolysis.[@b7-imcrj-12-033],[@b15-imcrj-12-033]

In this case, patient came with STEMI accompanied by active nasal bleeding. Aspirin, clopidogrel, and heparin agent were not given at initial presentation due to the possibility of increasing ongoing nasal bleeding. After the bleeding had been reduced, UFH was chosen as the first antithrombotic drug management because of the short plasma half-life of UFH. Bleeding from the adverse effect of UFH administration can often be managed by stopping this drug. Moreover, only UFH has an antidote that can rapidly be administered when severe bleeding event encounters.[@b6-imcrj-12-033],[@b8-imcrj-12-033] Protamine sulfate can be used to quickly reverse the effect of UFH if adverse effects occur. This substance can form a stable salt with heparin leading to its inactivation.[@b8-imcrj-12-033]

Because UFH and low-molecular weight heparin (LMWH) have rapid onset of antithrombotic activity, they are considered as the main choice of anticoagulants in the setting of acute thrombosis. Heparin is considered as an indirect anticoagulant for its action is depended on the presence of antithrombin (AT).[@b8-imcrj-12-033]--[@b10-imcrj-12-033] Those two regiments are widely used in STEMI patients with PCI, but LMWH is not superior to UFH in the context of reducing adverse bleeding risk.[@b6-imcrj-12-033] Fondaparinux is a synthetic pentasaccharide that has ability to bind selectively and irreversibly to AT, which results in inactivation of factor Xa, thus inhibiting thrombin formation and thrombus development. Unlike LMWH and fondaparinux that are administered as a subcutaneous injection, UFH is administered as continuous intravenous infusion so that it can be stopped anytime if adverse effect occurs. UFH also has shorter half-life compared with LMWH and fondaparinux. The drawback of fondaparinux in managing adverse effect is that it does not respond to protamine sulfate.[@b8-imcrj-12-033]--[@b10-imcrj-12-033] Its parenteral way administration is also preferable over several enteral drugs like aspirin and clopidogrel as it is easier and controllable.[@b11-imcrj-12-033] The most significant issues concerning UFH therapy is the bleeding effect and HIT. Major bleeding accounts for 0%--7%, whereas fatal bleeding accounts for 0%--3% of the total patients who were given UFH therapy. HIT happened in about 1%--5% of patients. CBC should be checked after UFH administration to ascertain there is no HIT.[@b10-imcrj-12-033]

Clopidogrel can reduce the combined risk of ischemic stroke, MI, or vascular death in patients with cardiovascular disease slightly better than aspirin. Clopidogrel is also significantly better than aspirin in preventing recurrent cardiovascular events in patient who have had an MI or stroke, according the Clopidogrel vs Aspirin in Patients at Risk of Ischemic Events trial. It showed fewer side effects, including gastrointestinal bleeding than aspirin.[@b12-imcrj-12-033],[@b13-imcrj-12-033] In the CURE (The Clopidogrel in Unstable Angina to Prevent Recurrent Events) trial, a secondary analysis showed that higher aspirin dose (320 mg) has higher correlation to bleeding event compared with combination of aspirin (70 mg) and clopidogrel (100 mg).[@b1-imcrj-12-033],[@b11-imcrj-12-033] Both drugs inhibit platelet aggregation for the life span of the platelet. Its effect last longer and cannot be reversed.[@b13-imcrj-12-033] In our case, clopidogrel was given first in addition to UFH on the second day of UFH administration since it is safer than aspirin. And then aspirin was added to the regimen after UFH was stopped.

Another interesting issue that can be further discussed in this report is the possible effect of TXA in precipitation of AMI. As depicted above, the patient consumed 1 g of TXA prior to the onset of chest pain to stop his epistaxis. Until recently, there are only few case reports presenting the patient with AMI with a history of TXA consumption either for preexisting bleeding disorder or as prevention after high-risk procedures.[@b2-imcrj-12-033] Most of the patients in these reports already had known CAD risk factors such as hypertension, obesity, smoker or tobacco use, and prior MI (in our case, patient had uncontrolled hypertension and previous smoking habit).[@b2-imcrj-12-033] However, there was only one case study that observed AMI in a very low risk 41-year-old female patient who was taking TXA for menorrhagia. Her coronary angiography revealed 70% at posterior and midsegment of first diagonal branch of left anterior descending coronary artery suggesting underlying CAD before TXA treatment.[@b14-imcrj-12-033] However, considering ACS pathogenesis that involves a series of platelet aggregation and coagulation pathway activation, possible TXA effect on precipitating the onset of MI cannot be fully excluded.

Conclusion
==========

The main choice in handling patients with STEMI is to use primary PCI but in special case such as STEMI accompanied by active nasal bleeding, UFH can be an alternative choice since it has a rapid onset of antithrombotic activity, short half-life, administered as a continuous intravenous infusion and can be rapidly reversed with protamine sulfate. Administration of DAPT is encouraged, though close monitoring to adverse bleeding events is mandatory.
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![Electrocardiogram readings at emergency department.\
**Note:** (**A)** Standard electrocardiogram; **(B)** right electrocardiogram; **(C)** posterior electrocardiogram.](imcrj-12-033Fig1){#f1-imcrj-12-033}
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###### 

CBC test at the time of arrival on emergency ward

  Parameters                Values
  ------------------------- ----------------
                            
  Hematology                
   WBC                      12.3×10^3^/µL
    \#Neu                   6.82×10^3^/µL
    \#Lym                   4.58×10^3^/µL
    \#Mono                  0.674×10^3^/µL
    \#Eos                   0.076×10^3^/µL
    \#Baso                  0.124×10^3^/µL
   RBC                      4.61×10^6^/µL
   Hb                       12.7 g/dL
   HCT                      39.2%
   MCV                      85 fL
   MCH                      27.5 pg
   MCHC                     32.4 g/dL
   RDW                      12.3%
   Platelet                 296×10^3^/µL
   MPV                      4.69 fL
  Electrolyte (mmol/L)      
   Na^+^                    139
   K^+^                     2.9
   Cl^−^                    108
  Kidney function (mg/dL)   
   Ureum                    28
   Creatinin                1.2
   Uric acid                5.2
  Liver function (U/L)      
   SGOT                     25
   SGPT                     15
  Lipid profile (mg/dL)     
   Total cholesterol        122
   HDL                      30
   LDL                      78
   Triglyceride             75

**Abbreviations:** CBC, complete blood count; Hb, hemoglobin; HCT, hematocrit; HDL, high-density lipoproteins; LDL, low-density lipoproteins; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; MPV, mean platelet volume; RBC, red blood cells; RDW, red cell distribution width; SGOT, serum glutamic oxaloacetic transaminase; SGPT, serum glutamic pyruvic transaminase; WBC, white blood cells.

###### 

CBC test following UFH administration

  Parameters   Values
  ------------ ---------------
               
  Hematology   
   WBC         8.51×10^3^/µL
    \#Neu      4.24×10^3^/µL
    \#Lym      3.09×10^3^/µL
    \#Mono     0.88×10^3^/µL
    \#Eos      0.28×10^3^/µL
    \#Baso     0.02×10^3^/µL
   RBC         3.49×10^6^/µL
   Hb          9.9 g/dL
   HCT         29.3%
   MCV         84 fL
   MCH         28.4 pg
   MCHC        33.8 g/dL
   RDW         13.9%
   Platelet    304×10^3^/µL
   MPV         9.3 fL

**Abbreviations: CBC, complete blood count;** Hb, hemoglobin; HCT, hematocrit; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; MPV, mean platelet volume; RBC, red blood cells; RDW, red cell distribution width; UFH, unfractionated heparin; WBC, white blood cells.
